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20 to 60 wt % of a neoad ftage made froB 

70 to 00 wt X of Biellqrl melkaayfate 
10 to 30 wt % of a C|-C|f all]^ aajrfate aad 
0 to 20 vtX of other I 
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of tlie t^ Hita g p fmnlt io n poiymer ai procoriag 



The iaveatiaa abo idates to the 
aid ia polyriajl halide oompodtioBi. 



la the pioccniBg of imly^ haHde oo^OBiiaM, paiticalaiiy ^ 
conipodtioBf , to ihaped artidea, ihort 8d aad idastidatiaa ti^ 

tioB an particoladj dedxable, becaase the pfoooii^ tenpetatoxes aze ckae to the ( 
podtioB temperataie of the polTiiajl halide. 



Pioeofiag aids, figr example oopolyBien of BKthjl methaoTlate and aa aOTl aoyl- 
ate, can be added to poiyviayi chloride mmwwitinM to ihnrten thmr m»A ri.^-^ titw 
tioea (DE-A-21 20 024 aad DE-A-21 01 808). 

'^'^^J — ^ DB-A-22 13 214 diidosea graft copofymen coasstiag ofSOtoOOwt^ofagnftcoie 
dedved primarily from methyl methaoTlate aMllto50wt%ora graft shdQ denred from 
methyl methaoTlate aad 10 to 46 wt % of a aoybte eMer. 



The hitherto kaowa piocemi^ aids, horor, axe aot catiidy BalisCwaoiy ia t€^ 
gel and plaitiriiatioa timet. 




The 2ni itage is preienbly dahred from 
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70 to 80 wt % of meth jl metkaoTUte aad 
20 to 30 wt % of a CrCif alkji aojiate . 

Prefemd CfCn alkyl aayUtei are aetkyl aoylate, ethyl aaylate, A-pronl 
aoyUte, ft-tet7l aoyUte asd 2-elh7lbezyl aoybte. 

Cr-C«, and particalady CrC4, alhyl aoylatea are preferred for the 1st stage, aad 
Cr<Jifc "ad particulady Cr-Ci». alk]^ aDgrbtei are preferred fiw the 2iid 




Pidtaed other moMoea are styreM, a-«llqrist7TeDe, aaylonhrae, 
nttT^i*^ w>db aa Tiari acetate aad rimri pcmioMlg, >Bd Ct-Cu allcyi meth- 
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ndi at tte nlli of M^-M0bif(4- 
kjdfocftlaride). For pofyBedntkmi 

vcDfiHed. SniUblexe- 



poljm-siatka it pnknhtj canied oat at a taapentaie betweea 30 



Tl« polyaicdatioa teapemaze kas aa dixt oa the aiolecalar veigbt of the poljnier 
fonaed, aaaiciy the higher the tempentare the lover is the Bidecalar wa^bt. Thepolj- 
BMciaalioatcmperatareforthetvostacesorthepotTmercaBbeeqaaloedifiereat. Bfoleco- 
lariiae,aaarale,ischanctetiaed«iththeaidafamorit7BieaaBxeoKat. Aasdalqaaa- 
titjr ia tUi respect is the K Talae> of FOeaiadKr. The K ralae of the said polTmen, as 
aieasazed oa a IX solatioa in tetnhydio&na, b from 80 to 150, pieferahlj from 90 to 130 
aad paiticnlady from 100 to 120. 



The Bioaamen of the first stage axe poiymeiised first. The moaomen of the first 
stage are preferaUj polTmeriaed to aa eitat of more thaa 95 wt 9(, particalarly more thaa 



99 wt %, befoie the additioa of the moaoaiea of the seooad stage is started. 



The partide lise of the emalsioa poiymexs caa be adjosted by appropriate sdectioo of 
polxmerisatiOB coacfitioas as deacribed, far example, in DE-C 22 30 989. The partide size 
depeads, far example, oa the agitotor speed. Aa average (Tolimie arerage) partide (fiameter 
dtt of abovt 50 to 300 am is prefened. 
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:^,0^cmi^tc0bie enuUmons^ prefix to 60 wt X. The polymer can be 
inili^ virtually water-^cee powder by predpttation and snbseqcent 

or, in s single processing st^, by spray drying. 



Spiiay drying can be carried ont in the known manner as described, for example, in 
%fnj_pnvBi$ HandboQilc'* (K. Mosters, New York, 1985). The drying gas temperature 
liyMto tfe sgcay diyihg tower is advantageously from 100 to 200 *C. and the tem- 
?o£i10i^'ddedfp(^^ the oatlet fiom the spray drying tower is preEerably from 40 

The average particle diameter of the resulting free-flowing powder is, in general, 
from 50 to 500 /on, particularly from 100 to 300 fan. 



Powders that are readily processaUe and free-flowing and do not tend to "cake" are 
oUained when the softemng temperature (Viczt B as determined by German Standard DIN 
53460) is above 80 ' C. Advantageously, therefore, the total amount of Ci-Cis alkyl ac- 
rylate in the two-stage emulsion polymer should not exceed 15 wt %. A higher amount of 
Cr-Ct8 dlkyl acrylate causes the softening temperature to drop to an undesirably low level. 

The polyvinyl haHde in the polyvinyl halide composition according to the invention 
can be, in particular, a homopolymer of vinyl chloride, a copolymer of vinyl chloride with at 
least 80 wt % of vinyl chloride units in the molecule or a post-chlorinated polyvinyl chlor- 
ide. The homopolymers of vinyl chloride (polyvinyl chloride) are preferred. 

Besides the emulsion polymer and the polyvinyl halide, the polyvinyl halide 
compositions according to the invention can contain other additives, for example modifying 
agents for improving impact resistance, heat deflection temperature and weathering resist- 
ance, furthermore stabilizers, lubricants, fillers, dyes and pigments. In general, the total 
amount of other additives is below 40 wt %, particularly below 30 wt %, based on the 
amount of polyvinyl halide. 



The polyvinyl halide compositions according to the invention can be prepared by 
mixing the powdered two-stage emulsion polymer with a polyvinyl halide and optionally 
other additives by a conventional method, for example in an extruder, kneader or roll mill. 



The polyvinyl halide composition can be converted into the desired shape by methods 




tiienoicqpUsties (exkxvBi iigectioa molding, caleadeidu, com— 



to the invention aze charactenzed by 



|ptdtmi^'g^|lnd'^^^ gd and plastidsation times result in faster 



flp*.- - :■■ rrvi?.:. ..^EXAMPLE- 



tion of the Twb-5tap» Emnlaon 
Gnft Gopc3ijiiier A 

This copdymer was prepared by using the ibnowing starting mixtures. 



of wBter 

of iroa(II) sulfate heptaliTdrate 
of tetnsodium pyrophosphate 
of laozic ackl 

of 25% todiuzn hydroodde ■oluticn 
ctf •odium persulfate 



Feed Mixture 1 



2430 g of water 

32 g of lauric acid 

25.6 g of 25% ■odiom hydroxide solution 

1560 g cf methyl methacrylate 

40 g of methyl acrylate 



Feed Mixture 2 



500 g 
3.2 g 
3.2 g 



of water 

of Mdium metabistilfite 

of 25% lodium hydrazide aolution 



Feed Mixture 3 



50g 
3.2 g 



of water 

of lodium penulfate 




Emiilsioii polyxnets B throngli 6 and xeference polymers a and b were prepared in the 
same manner. 



Table 1 shows the composition of the emulsion polymers. The softening temperatures 
(Vicat B, DIN 53 460) and the total alkyl aoylate content of the two-stage emnldon 
polymer are listed in Table 2. 
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Composition of the Emulsion Polymers 
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ExpAnfioa of the abbremtions: 

MMA: methyl methacrylate 
MA methyl aery late 
BA: butyl acrylate 



EHA: ethylhexyl acrylate 
EA: ethyl acrylate 
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^BtahatiCTtof tfePr^^ Chloride CQmporitions 



; prepared in a heated ndxer at 120 *C. 



of polyriiqrl chloride made hj suspennoa polymerbatioa (K Talue 68) 

of tzibftite leid snKkte 

of lead etcsnte 

of Cii/Cii iettj ekdiol aad 

of calcium stcmxate* 



Processing characteristics were then determined in a Brabender Plasticorder (model 
W 30 H) irith a kneading chamber Tdnme of 30 cm'. For each test, 31 g of mixtnre was 
used. Said mixture consisted of 0.6 g of emulsion polymer in 30.4 g of base mixture in the 
case when 2% of the emulsion polymer was added, and of 1.5 g of emulsion polymer in 29.5 g 
of base mixture when 5 wt of the emulsion polymer W3S added. 

Processing characteristics were determined at 170 'C at a rotation speed of the 
dockwise-rotationg blade of 40 rpm. The ratio of the rotation speed of the counterclock- 
wise-rotating to that of the dockwisenrotating blade was 1.5:1. 

The change in torque during the test was recorded by means of a recorder, and from 
the resulting curve the gd time and plastidzation time, defined as the maximum and the 
mimmum of said curve, were determined (see Table 3). 



^ ^^P ^Pipi^nS^^ ......... 



MFoljnuji lu^^ conUining 0.1 to 20 wt %, based on Uie amount 

liil^:oCihR)Ritag^en^ P!(^9^^ cohriBting of 



^^,.^r^'JSM9Jiiyrf^KMKC^tt. alot^liaTlate and 

20 to 50 wt X of a seocmd stage made from 

70 to 90 wt X of meth]^ methaoylate 

10 to 30 wt % of a Cr-C|t alkyl acrylate and 

0 to 20 wt X of other comonomerg, 

2. Use of the emulsion pdymer according to Claim 1 as processing aid in poly- 
TiJtyl halide compositions. 



Sh^)ed artides made of polyvinyl halide compositions according to Claim 1. 
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